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Z v b carboxymethyl cellulose (CMC) ®—F i, RELERIICTHMEL > 5 K TH
nNTEYH, BREBREFVELTOLISAEATYLEY, &, BR i, ZOHFEEALTIRE
7 P URERRPE X T SHERONREETV, BRLELbADOTHET 5. CMC H—F
K ZRRERTR, BRREFEDD 3K —F KO cefotiam (CTM), imipenem/cilastatin
(IPM/CS), vancomycin (VCM) O#EIZ, MPMELVEHET, WFhOoEHLBTIRRA
FThotehd, IEFOFTIX, VCM b o L b RIFIZBITL, »OF#EL 2. Staphyloco-
ccus aureus Smith BROBRPERETIX, IPM/CS &£ VCM i3, ASDO%BRER L, £, B
K5 M MRSA it L Tix, MIC 2 K#L T, VCM 3B TH - =48, IPM/CS & CTM
2, IRBEShZbho ., EFRBRZERARTIE, IPM/CS &£ CTM 0B BT, IPM
0.39 ug/ml, CTM 6.25 ug/ml T, FIC index 0.031 &, BiF2ETH»2cvMbos¥, X
ERFR TR, BRBBPHo L oN, EDFEEE L TR, BREFCEWT, 2EEOEHR
%, DRV ENI—EOREBELL LRI AL EBTHEI D LBbNL, ¥, &
ElO&R LD MRSA DE#ETIR, B LD VCM 28A T i, MSSA L RO LEZIE
BEONITRENBTRRENT, FEBRRBEET T VL, BOWBOATEL, Fhicnt 3
EERORGLED, BPEIIHTIHEFID in vivo IRETHECE2B6HARRTHLEHEZLS

hiz,
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Sodium carboxymethyl cellulose (CMC-Na)
ik, H—TERE (U8, BEX) LOEALR. Hi&
Bl LT, cefotiam (CTM, EHANEL »ts),
‘mipenem/cilastatin (IPM/CS, B & %13 X v it
5), vancomycin (VCM, #EEF&EBK L Dits) %
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FRATOK, EBICHERAL L,

3) BEREE

Staphylococcus aureus Smith ¥k, B X UHFrRAZE
2R E —ARHT T 2B & 7z methicillin-resistant
S. aureus (MRSA NK 901#k) Th 3,

S. aureus Smith #k® MIC i, VCM 0.78 ug/ml,
IPM 0.013 pg/ml TH - 1z,

MRSA NK 01 k0 &R ER T 5824
(MIC) X, VCM 0.78 ug/ml, IPM 25 ug/ml, CTM
400 ug/ml T, IPM L CTM L O #tHIC X v, IPM
0.39 ug/ml, CTM 6.25 ug/ml L{ETL, FIC in-
dex b 0.031 & REFRE#HRTH - 720
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Rat & (160~180g)

Dorsal hair shaven
i
8 ml air injection
l
18~24 h
i
2% CMC injection into pouch
i
4,6 8h
i
Collection of intra-pouch exudate
(bacterial, leukocyte count)

Fig.1. Pouch formation and induction of
infection in rat.

£ 3 MRSA ORB:ERTITo "% T4bb, 7 v
FNEHMOKEEZRE Y AV TREL, 216G OESH
#HESY P EEETIRAMAL, 8mlOEXAEEAL
T, Fig. 10 &> kiR OEKR M2 EML 2. A,
WE L 7 2%CMC-Na 0 &BEREAKIC, FREDEHR
PEURAEREBEAL-BEK 4ml 2EAL T,
RERIERTRL 12,

FREDRMIC, T—T VBT TT v + 2BIME S
PTESEEMARL, BHEEERL, BE, £HEHY
B ERE L oo EBBKT, FML - BHB %,
AEK, EAKTHERL, EXFRIC0.1ml BAL
THEERC, ECao=——¥ro£EBEREHEEL
720

B IE, TR -BHEE2, Fa2 V7B THER
U CIER I TR L 72 1BES L2 AW,

5 H&EHFOKRErAEORIE

HERIIZ, BREAERIC, BBRIREDEALK,
AL H4EHNIZ, CTM 40 mg/kg, IPM/CS 10 mg/
kg £ VCM 20 mg/kg T, control & L T4AEREK
Rw,

FrEDREMI, HRME & U, 5L D BEE LK
WL, HERAOBERREL 72, 1BES5EEH W,

6) MEFIC X 2B R oK

S. aureus Smith #3B L TF MRSA NK 901 #%*%
AL TREER%T-> 7, IPM/CS 10 mg/kg #
TR, VCM 20 mg/kg %R, o> bo—LED3
BT THERSIR 2R L 12,

II. & 1

1) EHXIBE (Table 1)

CTM 40 mg/kg #EHOER OIMAEEE X, 18
fEl# 1.56 ug/ml T, 2B¥RI%130.625 ug/ml LA F T

Table 1. Drug concentration
Cefotiam (ug/ml) (40 mg/kg i.v.)

l1h 2h 4h
Pouch 6.74£1.15 1.81£0.46 ND
Serum 1.56+0.37 ND ND
ND: Not detected (ND<0.625)
Imipenem/cilastatin (ug/ml) (10 mg/kg i.v.)
1h 2h 4h
Pouch 7.02+0.81 1.63+0.42 ND
Serum 1.05+0.26 ND ND
(ND<0.20)
Vancomycin (zg/ml) (20 mg/kg i.v.)
1h 2h 4h
Pouch 20.712.07 12.7+1.23 4.32+0.74
Serum 15.2+2.99 3.2+0.85 ND
(ND<0.60)

Hot, F—FHREIL, 1F5H156.74 pg/ml, 25§
% 1.81 ug/ml T, 4851813 0.625 ug/ml LT T
Hol

IPM/CS 10 mg/kg & OEF OMPEE I, 1
BRI 1.05 ug/ml T, 2B¥M%I20.2g/ml AT T
Hotl, F—FHNREIZ, 1 EFHE 7.02 4g/ml, 25
%% 1.63 ug/ml T, 4R I120.2g/mI AT TH
27

VCM 20 mg/kg BHE& O ER OMmMPBE 2, 15
% 15.2 ug/ml, 2 BERE%IX 3.2 pg/ml T, 4 FfdEk
120.6 ug/mI AT TH o2, K—FHBER, 1EH
$%20.7ug/ml, 2B¥RG% 12.7 pg/ml T, 465
4.32 ug/ml THo 72,

WTFNOER b, BEREDD 5 R—FHNAOBT
i, MPBELVBEBETREFTH-> 7288, 3FOPT
i, VCM 34 - & bRIFICEBITL, »OfkLT.

2) S. aureus Smith ¥kiz X 3 P EE (Tables
2, 3)

S. aureus Smith #® 2.8%10° CFU/rat DEAT,
control B¥ i3, 4 B¥f % 10.16x10° CFU, 6Bf%
7.47x10° CFU T&% - 7245, VCM 81X, 4585 %
2.58x10°CFU, 6 Rffi#k 0.68x10°CFU, IPM Bi3,
4 RS 2.56 X10° CFU, 6 B§fii# 0.81x10°CFU T,
AV PO VECHREBCEHBOBRY *AD T,
VCME L IPM B ORICiz, ZRFBHohED-
Teo %72, BHMEREBCH, EBSRohkrol, &
B, BHEMRIE, FHRSIOBULETH- T,
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Table 2. Number of bacteria in pouch (Xx10¢)

Oh 4h 6h
Control 28.0 10.16+1.08 7.47£1.73
VCM 28.0 2.58+0.39* 0.68+0.17*
IPM/CS 28.0 2.56+0.39* 0.81+0.11*

* P<0.01 vs control
VCM: vancomycin, IPM/CS: imipenem/cilastatin

Table 3. Number of infiltrated cells in pouch (Xx107)

4h 6h
Control 9.43+1.23 16.08%0.73
VCM 9.341+0.98 15.73+1.64
IPM/CS 10.86%1.03 18.01%1.39

VCM: vancomycin, IPM/CS: imipenem/cilastatin

Table 4. Number of bacteria and infiltrated cells
4 hours after inoculation of bacteria
in pouch (X107

Bacteria Infiltrated cells
Control 4.81+0.56 11.64+0.81
CTM 4.91+1.01 13.03+0.49
IPM/CS 3.90+0.30 11.81+0.54
VCM 1.42+0.26* 10.14+0.35
IPM/CS+CTM 3.36+0.31 9.541+0.44

* P<0.01 vs control
CTM: cefotiam, IPM/CS: imipenem/cilastatin, VCM:
vancomycin

3) MRSA NK 901 #kiZ & 5 ZHEER (Table 4)
MRSA @ 9.5%10" CFU/rat ® ¥ A T, control #
X, 4FFRMI% 4.81X10" CFU T & - 7243, VCM #
X, 4% 1.42X10'CFU T, EEKHEROBYD
TRO I, IPMBEE X, 455 #3.90x10° CFU,
CTM B3, 4% 4.01x10°CFU T, a>bo—
VEERED SN LT Mo, IPM/CS &£ CTM D #f
RA¥b, 4% 3.36X10'CFU t BB ORAV 3B
BT, avbu—nickkr, BEZRIOSALE DS

2o

II1. % =

CMC R—F 2BV EAKRRIC L 282 ORI T
1%, S. aureus Smith ¥k & MRSA HTix, £EHD
b, RBHMRK, BHERC, FEERRoNT,
REEREICERB VL EEZ TWBY,

FEBRTH, WThoE#b, BRRKECDH S K
—FARNOBITIZ, MTBELVEETREFTH- 7
B, 3FAoh TR, VCM BSRERE[BHAAbL - & b RIF
ZBATL, kel .

CMC ®—#i2 & 3 S. aureus Smith Bk DB K
X LT, VCM i, IPM/CS L RIS DRHRHTED 5
i, MK MRSA it L Tix, MIC # KB L
T, VCM it Smith %L IS DOYHRERL 720 — 7,
IPM/CS & CTM T, control & [ERICRIRME S
oz, IPM/CS & CTM O#RIC & % in vitro
TOEFBIEBRBTIZ, BBEO MIC iz, IPM
0.39 ug/ml, CTM 6.25 ug/ml T, FIC index 0.031
E, RFTH2c6Mbo ¥, K—FROENEEND
ABBRIIEDS Lo, EFORAEL TR, B
RBFFICBWT, 2HEOKK 2, —EORKM, b
ELHEYEELOSNE—EDOWELL L T3 2 L H3EEE
Thari:pBbil.

MRSA Zxf3 2 (RT3, SEAMEIZ, BRI
+ARYMRSMFENZEE TR T2, —F,
VCM iz, MSSAIZBWT, botbAMERDN
% IPM/CS LA B 2RI L L biZ, MRSA i
BWTH MSSA LRIKOMRER LI &S, B
R b+ 2R RBMF T E 5, MRSA BRAE
NLTR, BHICVCM 2ER$+ 5 £ T, MSSA
FEROBERM BB SN B THEM TR E N, ZDZ
ik, thOBEKERTLRENT VLS,

7, ZEBRBREEFNVIZ, BOMWBEOATE
, FhET2EEORIGHESD, BECHT 545
EHD in vivo NBRE2TECEX2ERALRRTHL L E
PR (o

ER/XODEE I}, F0 BEERYELSHEELM
FERE, F B EEHALEREYSEAELITRE
BREEB L UE 39 A HELEREEERE BV
THELI.
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Experimental infection with MRSA in rat carboxymethyl cellulose pouch:
an experimental study on the pathogenicity of MRSA
and the treatment of MRSA infection

Takashi Kawashima, Atsunori Takemoto, Hiroki Tsukada,
Takashi Hasegawa, Kouiti Wada
and Masaaki Arakawa
Department of Medicine (II), Niigata University School of Medicine,
757 Ichiban-cho Asahimachi-dori, Niigata-shi 951, Japan

The rat carboxymethyl cellulose (CMC) pouch, which has the advantage of allowing
quantitative evaluation of inflammation, is utilized as an experimental model of infection.
We used this model in the assessment of antibiotics against infections with Staphylococcus
aureus, and obtained some valuable data. In the CMC pouch with inflammation due to an
infection, cefotiam, imipenem/cilastatin and vancomycin attained a higher concentration than
the blood concentration, which indicated that all drugs were absorbed well into the pouch.
Of the three drugs, vancomycin (VCM) attained the highest pouch concentration relative to
its blood level and stayed the longest. In the pouch infected with Staphylococcus aureus Smith,
imipenem/cilastatin (IPM/CS) and VCM were equally effective. In that infected with
clinically isolated methicillin-resistant S. aureus, VCM was effective, reflecting its minimal
inhibitory concentration, while IPM/CS and cefotiam (CTM) produced no effect. The
combination of 0.39 ug of IPM/CS per ml and 6.25 g CTM per ml, while providing good
results with fractional inhibitory concentration index at 0.031 in the drug sensitivity test, did
not produce an appreciable effect in the present experimental system. This is probably
because it was difficult to maintain the two drugs constantly in such a ratio of concentration
as promised a favorable effect, in the local region. Our results also suggest that, in the
treatment of MRSA infections, the early use of VCM might produce a therapeutic effect
comparable to that against methicillin-sensitive S. aureus. The present experimental model of
infection seemed useful as it allows evaluation not only of the effect against the growth of
organisms but the effect on the response of the host as well, that is, it allows evaluation of
the in vivo effect of the antibiotic.



